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ABSTRACT 
Geotechnical damage have different acoustic characteristics and ultrasonic 
acoustic parameters, therefore, the ultrasonic velocity can be integrated to reflect 
dynamic characteristics and damage of the rock and soil mass plays an important 
role in soil dynamics and geotechnical engineering. Based on soil dynamics and 
elastic waves theory, the propagation characteristics of ultrasonic in the soil and the 
ultrasonic detection technology of geotechnical damage are both discussed, the 
analysis of the soil’s impact damage properties are obtained and the impact damage 
degree is calculated by using the ultrasonic velocity as the main index of structural 
damage evolution under the impact load. The conclusions provides a scientific basis 
and quantitative parameters to reveal the dynamic damage evolution of the soil 
under dynamic load. 
In order to study damage properties of the soils under the impact load, following 
testes are carried out: 
1. Based on the ultrasonic’s acoustic characteristics, the research and analysis of 
the ultrasound’s propagation characteristics in the soil are obtained; 
2. The theory and applications of damage detection technology of rock and soil 
mass are studied, so as to evaluate the pros and cons of the different damage variable 
indexes. Combined with the test scheme, the ultrasonic velocity is selected as 
damage variable of the soil under the impact load; 
3. Xiamen sandy clay is selected to propagate the indoor samples. Times of 
transmitted sound are acquired by the ultrasonic detection technology, then, the 
longitudinal and shear wave speeds are calculated to study the impact of the sandy 
clay sample’s moisture content and density on them;  
4. For studying the impact of the impulse, the impact time and the frequency on 
ultrasonic longitudinal and shear wave speed, tests and analysis of test data are 
obtained following the test scheme;  
5. Based on elastic wave theory and experimental test results, the sandy clay’s 
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dynamic parameters and impact properties; 
6. The ultrasonic parameters corresponding to the damage calculation method are 
selected, and based on using longitudinal and shear wave speed as impact damage 
variables of the soil, the analysis of the sandy clay’s damage properties influence by 
the impulse, impact frequency and time, and the preliminary assessments of the 
sandy clay’s impact damage degree are obtained.  
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